Manifestations of Food Insecurity in Pediatric Populations by Rowe, Kelsey S
Philadelphia College of Osteopathic Medicine 
DigitalCommons@PCOM 
PCOM Capstone Projects Student Dissertations, Theses and Papers 
5-2021 
Manifestations of Food Insecurity in Pediatric Populations 
Kelsey S. Rowe 
Philadelphia College of Osteopathic Medicine 
Follow this and additional works at: https://digitalcommons.pcom.edu/capstone_projects 
 Part of the Public Health Commons 
Recommended Citation 
Rowe, Kelsey S., "Manifestations of Food Insecurity in Pediatric Populations" (2021). PCOM Capstone 
Projects. 47. 
https://digitalcommons.pcom.edu/capstone_projects/47 
This Capstone is brought to you for free and open access by the Student Dissertations, Theses and Papers at 
DigitalCommons@PCOM. It has been accepted for inclusion in PCOM Capstone Projects by an authorized 
administrator of DigitalCommons@PCOM. For more information, please contact library@pcom.edu. 
 
 
Philadelphia College of Osteopathic Medicine 
Graduate Program in Biomedical Sciences 















MANIFESTATIONS OF FOOD INSECURITY IN PEDIATRIC POPULATIONS 
 
A Capstone in Public and Population Health Leadership by Kelsey S. Rowe 















Submitted in Partial Fulfillment of the Requirements for the Degree of  








Food insecurity is the inability to acquire food required for a healthy lifestyle. 
Childhood food insecurity impacts 13.6% of American children, approximately 5.3 
million children are living in food insecure households. Food insecurity is a major public 
health concern in the United States and must be eradicated in order to develop a healthy 
nation. This paper focuses on the manifestations of food insecurity in pediatric 
populations and possible interventions. Data was collected from peer reviewed articles 
that were obtained using EBSCOhost and Pubmed.gov. Research found food insecurity is 
associated with anemia, poor school performance, behavioral health disorders, stunting, 
wasting, obesity, hypertension, and poor oral health in children. These manifestations 
create a complex paradigm involving childhood food insecurity. Thus, interventions 
should focus on multifactorial causes of the manifestations of food insecurity, such as 












Food insecurity is the consistent inability to obtain food required for a healthy 
lifestyle1. Food insecurity remains a persistent public health problem worldwide1,2,3. 
Household food insecurity is the inability to obtain enough food for the household3. 
Childhood food insecurity is when children are directly impacted, thus having a regular 
reduction in their food intake3. It is not uncommon for children to be food secure while 
their parents are food insecure. This is due to the parent’s attempt to protect the children 
from food insecurity, sacrificing their own hunger for their children3. In 2019, 13.6% of 
households containing children were impacted by food insecurity. Out of this percentage, 
half of the children in these households were food secure, meaning the household adults 
suffered from the food insecurity, but the children did not1. Levels of food insecurity, 
defined as high, marginal, low, or very low, define the ranges of experience in terms of 
access to food. Although the rate of food insecurity has remained high since the Great 
Recession in 2009, rates have been declining since 20112. Food insecurity reached its 
lowest percentage before the beginning of the COVID-19 pandemic4. Feeding America 
projects a 4.1% increase in household food insecurity levels in 2020 due to the COVID-
19 pandemic4. This increase will be harmful to children, and families, worldwide4. The 
negative effects of food insecurity have been widely documented1,2,3,5. However, the 
paradigm of food insecurity and its manifestations have been difficult to research1,5. The 








Research on the association of food insecurity on child health and development is 
becoming more prominent1,2. Nutrition is a major influencer of human growth and 
development, and the manifestations of undernutrition have been described in several 
studies 1,2,5,6. Undernutrition has been documented to have long lasting negative effects 
into adulthood; this includes physical and mental health damage to children3,4. The 
USDA demonstrates the importance of the consumption of nutrient dense foods 
throughout all life stages3. Nutrient dense foods contain macronutrients, vitamins, and 
minerals, with low amounts of added sugar, saturated and trans fats, and sodium. Nutrient 
dense foods include vegetables, fruits, beans, whole grains, nuts, seeds, and low-fat dairy 
products3. Foods that should be avoided are non-nutrient dense and are high in added 
sugar, sodium and saturated and trans fats. Theses unhealthy foods are commonly 
processed highly. High intake of unhealthy foods that are non-nutrient dense has been 
proven to lead to chronic disease, such as obesity, cardiovascular disease, diabetes, and 
cancer3.  
Inadequate nutrient intake coupled with food insecurity may manifest into 
disorders and diseases experienced by children. These conditions are able to persist into 
adulthood3,4. Studies have shown the negative consequences of food insecurity in 
children include anemia, behavioral health disorders, poor school performance, stunting 
and wasting, obesity, hypertension, and poor oral health1,2,5,6. This paper will investigate 
each manifestation of food insecurity and its implications on childhood health.  





Anemia is a condition of low hemoglobin concentration or low red blood cell 
count. Due to hemoglobin’s role in oxygen transportation, individuals suffering from 
anemia lack sufficient blood oxygen transport for the body to perform physiological 
tasks5,6 The World Health Organization defines anemia as a global public health issue 
that impacts 42% of children under the age of five and 40% of pregnant women, 
globally7. Anemia has been associated with increased children and women mortality and 
may result in poor birth outcomes, decreased productivity, and impaired cognitive or 
behavioral development in children6. Factors that can cause anemia include inadequate 
nutrient consumption, environment, and socio-demographic conditions. Anemia is mainly 
a result of iron, vitamin A, B2 (riboflavin), B6 (pyridoxine), B9 (folic acid), and/or B12 
(cobalamin) insufficiencies5,7,8. Other factors that may lead to anemia include poverty, 
lack of health services, and food insecurity5. Anemia has also been associated with 
wasting, stunting, underweight, and decreased academic performance in children5,8,9. 
Investigating the prevalence of anemia in relevance to food insecurity is challenging. 
Multiple factors, including geographical scale, must be considered due to the varied 
etiology of the disease6. It has been shown that age and other variables in the population 
have significant impact on food insecurity and anemia5. The prevalence of studies 
investigating childhood anemia and food insecurity are increasing. Studies have shown 
strong associations between food insecurity and anemia in children5,8. Higher prevalence 
of anemia has been associated with younger children, compared to children older than 24 
months9. The prevalence of anemia decreases with increasing age in children, studies 




to their rapid growth within the first two years and/or parents of the household protecting 
their younger children from food insecurity5,9. The impact of inadequate nutrition and 
food insecurity on anemia is marked. It is important to focus interventions on adequate 
nutrient consumption and food insecurity as a whole5,8,9.  
 
Behavioral Health and Depression 
Mental health involves the cognitive, emotional, behavioral, and social well-being 
of an individual10. Depression is a mental health disorder that negatively impacts an 
individual’s mood, affecting one’s thoughts and daily activities. There are many different 
forms of depression that may develop; factors leading to depression include genetics, 
personality, environmental factors, medications, and traumatic life events10. While 
depression only affects 3.2% of children in the United States, the prevalence of 
depression in children is increasing10,11. It has also been shown that depression commonly 
occurs with anxiety and other mental health problems. Of children with depression, 
32.3% and 20.3% also suffer from behavioral problems or anxiety, respectively11. 
Previous studies have shown a correlation between food insecurity and negative mental 
health outcomes; depression is a major mental health outcome that has been associated 
with food insecurity10,12. Studies have shown that food insecurity is a predictor of social 
withdrawal behaviors and has been correlated with a reduced participation in school 
activities, disruption to social interactions, lower education expectation, lower motivation 
to “climb the social ladder,” and lower self-efficacy12,13,14,15. This may be attributable to 




stressful home environments, which is significantly connected to depression12. One link 
between food security and depression may be the social stigma children face. When a 
child is suffering from food insecurity, households are unable to provide food that 
follows social norms. As a result, children may become embarrassed and feel isolated 
from social interactions, which can lead to depression12,13. Mejis et al. (2019) focused on 
social exclusion related to food insecurity in terms of classroom birthday celebrations. 
Inability to participate in birthday celebrations through food leads to stigmatism and 
social exclusion among children in school. Social exclusion may manifest into long-term 
consequences in adulthood, such as depression13.  
Depression has been proven to increase inflammation16. This excess inflammation 
has serious immune and other health consequences. Increased inflammation increases the 
risk for cardiovascular disease, diabetes, rheumatoid arthritis, psoriasis, and asthma16. 
Depression and inflammation fuel one another, and thus inflammation increases the risk 
for depression, while depression causes increased inflammation16. The connection 
between food insecurity and depression may result in increased inflammation, which has 
serious negative health manifestations. The impact of food insecurity on depression is 
confirmed12. As a result, children suffer from social withdrawal behaviors, lower 
education expectation, and increased inflammation12,14,15. The effects of food insecurity 








School performance  
Food insecurity, along with depression, can also lead to poor school performance 
in children. Moreover, school performance has been proven to be a predictor of child 
education and development12. Zhang & Yang (2019) determined depression and 
educational expectation mediated the association between food insecurity and poor 
school performance in children12. The study showed the highest level of food insecurity 
was associated with poorer school performance12. Food insecurity in children has also 
been associated with higher school absenteeism, lower scores in language, reading, 
writing, mathematics, and science, reduction in educational expectation, decreased 
participation in school activities, and higher likelihood of repeating a grade12, 17, 19. High 
school students who grow up in food insecure households are more likely to get 
suspended or fail to graduate19. Research on the impact of poor school performance in 
children and its implications into adulthood is growing; research suggests food insecure 
children suffering from poor educational attainment predicts difficulty to perform in the 
contemporary workforce in adulthood19.  
While previous studies have hypothesized poor academic achievement in food 
insecure children is attributable to nutritional deficiencies, recent studies have shown no 
nutritional deficiencies in children in food insecure households18. This is most likely due 
to parents shielding their children from the food insecurity, thus compromising their own 
nutritional needs to provide adequate nutrients for their children17,18,19. This suggests 
children are still at risk for negative outcomes of food insecurity, regardless of nutritional 
status. Studies have shown a connection between poor school performance and food 




raises the importance for focus on childhood food insecurity, rather than only household 




Stunting / Wasting  
Stunting and wasting and are types of manifestations associated with 
undernutrition, as categorized by the WHO20,21,22. Wasting is relevant to weight and 
height, while stunting refers to height and age20,23. According to the WHO, the 2020 
prevalence rate of stunting and wasting in children under the age of five years was 22.0% 
and 7.5%, respectively20. However, the incidence of stunting has been declining in recent 
years20,21,24. Stunting has been proven to negatively affect child growth and development. 
Stunting may be associated with diarrheal disease and environmental enteric 
dysfunction24.  Wasting predisposes children to long term developmental delays, 
infection, and increased risk of premature death23. Wasting is responsible for 
approximately 4.7% of all deaths in children under five years age20,23. In previous studies, 
stunting and wasting has been associated with food insecurity12, 22, 23. The connection 




Obesity is the condition of having excess fat accumulation that increases the risk 




19.3% of children in the United States overall25. The prevalence of obesity in children has 
been shown to increase with age25. Obesity increases the risk for metabolic syndrome, 
diabetes, cardiovascular disease, fatty liver disease, cancer, and premature mortality25,26. 
Obesity can manifest due to excess calorie intake and insufficient physical activity, which 
contribute to weight gain25,26. While previous research has shown associations with 
childhood food insecurity and obesity, other factors such as physical activity level and 
dietary diversity have not been fully examined27,28.  Food insecurity may lead to obesity 
due to overconsumption of less expensive, non-nutrient dense foods, nonuniform food 
intake patterns, and lack of physical activity25,26,27.  Previous research has suggested food 
insecure families are less likely to make time for physical activity, compared to food 
secure families. Food insecure families also showed reduced desire to makes changes 
their low physical activity lifestyles28. Children, especially younger children, have limited 
ability to change their healthy behaviors. Parents and caregivers, along with schools, are 
the primary source for enacting change in a child’s lifestyle28. Interventions should be 
focused on school systems in order to promote healthy lifestyle changes to increase 
physical activity in children, and potentially decrease rates of obesity25,27,28. 
 
Hypertension 
While hypertension, high blood pressure, in children is not a severe public health 
threat, only effecting 4% of children, the complications of high blood pressure may 
persist into adulthood29. Hypertension increases the risk for cardiovascular disease, heart 




Studies have shown food insecure children are at an increased risk for hypertension. 
Children living in food insecure households saw a 3% increase in odds of hypertension 
compared to food secure households30. Previous studies have shown poor nutrition early 
in life increases the chance of developing hypertension in late childhood or adulthood30. 
Healthy eating and physical exercise have been proven to reduce hypertension and 
prevent cardiovascular disease29,30. Mitigating food insecurity in children may decrease 
the rate of child and adult hypertension, along with associated diseases and disorders. 
More research must be done on childhood food insecurity and its impact on 
hypertension30.  
 
Oral Health  
Oral health is correlated with overall health, it has been suggested to set the stage 
for the overall health of children and adults31,32,33. Poor oral health can contribute to 
cardiovascular disease and increased risk of infection31. Tooth decay, also known as 
dental caries, is the leading cause of childhood disease in the United States, although is 
largely preventable32,33. If left untreated, tooth decay can lead to infection, tooth pain, 
gum bleeding, poor school performance, overall poor oral health, and increased 
hospitalizations31,32,33.  Poor oral health in childhood may manifest into cardiovascular 
disease, hypertension, peripheral artery disease, and obesity into adulthood31. Food 
insecurity has been strongly associated with tooth decay and poor oral health. Hill (2019) 




shown an almost 400% increase in the likelihood of unmet oral health needs in children 
who are severely food insecure, compared to food secure children33.  
Fast food consumption has been proven to be increased in food insecure 
households; specifically, food insecure children are three times more likely to consume 
fast food compared to food secure households31. This exposes children to excess added 
sugar, unhealthy fat, and sodium. Fast food consumption increases the risk for 
hypertension, cardiovascular disease, obesity, and tooth decay31. The association of fast 
food consumption and tooth decay may be exacerbated by food insecurity. More research 
must be done on the connection between fast food consumption, nutritional status, and 















Information was obtained from the search engines EBSCOhost and Pubmed.gov. 
Peer reviewed articles published after 2016 were examined. Search terms involved “food 
insecurity,” “children,” “nutrition,” “weight,” “mental health,” “diet diversity,” and 
“physical activity.” Reputable website sources, U.S. Department of Agriculture, World 
Health Organization, U.S. Department of Health and human Services, Centers for 
Disease Control and Prevention, and Feeding America were utilized to obtain additional 
information and statistics on food insecurity. Research focused on food insecurity in 
children from birth to adolescents, negative outcomes of food insecurity, and 
















The previously mentioned manifestations of food insecurity in children, such as 
anemia, social withdrawal behaviors, social exclusion, depression, poor academic 
achievement, stunting, wasting, obesity, hypertension, and poor oral health, have been 
supported by multiple current studies. Each negative health outcome has multifactorial 
causes that may be exacerbated by food insecurity. The complex paradigm of childhood 
food insecurity and health is illustrated by Figure 1. These interrelated disorders and 
diseases are associated with one another, proving the importance, and also the challenge, 
of combating food insecurity. Major indirect consequences of food insecurity include 
social withdrawal behaviors, depression, increased inflammation, poor school 
performance, poor oral health, increased risk of infection, stunting, wasting, premature 
death, hypertension, peripheral artery disease, diabetes, cardiovascular disease, and 
cancer. The major underlying factors that are potentially associated with the 
manifestations of food insecurity involve a lack of adequate nutrition, poor diet diversity, 
and lack of physical activity. Combating food insecurity through adequate nutrition, a 
diverse diet, and increased physical activity may prove beneficial.  
While poor nutrition is not the distinct cause of the manifestations resulting from 
food insecurity, interventions focused around nutrient consumption may improve 
consequences of food insecurity in children. For example, anemia, stunting, wasting, 
hypertension, and poor oral health are caused, in part, by inadequate nutrition. 
Interventions aimed to improve nutrient consumption may provide relief to certain 




food reduces consumption of total calories and fat and increases consumption of 
vegetable34. Therefore, focusing interventions for food insecurity on nutrition adequacy 
through food labeling may be successful.   
Increasing physical activity in children suffering from household food insecurity 
may improve obesity and hypertension outcomes. Regular physical activity has been 
proven to reduce the risk for diabetes, cardiovascular disease, cancer, and obesity. These 
are all major indirect manifestations of food insecurity. If interventions for childhood 
food insecurity involved the implementation of increased physical activity, 
manifestations of food insecurity may reduce.  
While there are many manifestations indirectly and directly caused by food 
insecurity in children, there are also many potential solutions. Due to the paradigm 
displayed by food insecurity and its outcomes, there is no one answer for combating this 
global public health issue. More research must be done on nutritional adequacy and 








RECOMMENDATIONS FOR FUTURE STUDIES 
 
Food insecurity and nutrition status are interconnected topics. In order to 
understand the magnitude of which food insecurity impacts the pediatric population, the 
manifestations must be further investigated. Since nutrition plays such a vital role in 
growth and development in children, the implications of a non-diverse diet should be 
investigated. Previous studies have shown a correlation between low diet diversity and 
household food insecurity. Research has suggested diet diversity may play a role in 
obesity.  Therefore, future studies should focus research on the association of diet 
diversity and food insecurity in children. This may provide insight into possible 
interventions. Along with diet diversity, education of nutrition using food labels may 
reduce food insecurity and the manifestations associated. While current research shows 
food labeling may improve nutrient consumption, research must be done on the impact of 
labels on food insecurity, specifically. Throughout this research it will be important to 
differentiate between household food insecurity and childhood food insecurity. This is 
due to the potential for parents and caregivers to protect their children from food 
insecurity. Some food insecure households may have food secure children, thus 














Figure 1. Conceptual model of the relationships between the manifestations of food 
insecurity in children. Preliminary model represents the complex interactions of diseases 
and disorders associated with food insecurity6,12,13,15,2326,30,32. Solid arrows indicate direct 
manifestations of food insecurity. Dashed arrows represent secondary manifestations 
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